Drosophila nuclear receptor E75 is a thiolate hemoprotein.
Drosophila E75 is a member of the nuclear receptor superfamily. These eukaryotic transcription factors are involved in almost all physiological processes. They regulate transcription in response to binding of rigid hydrophobic hormone ligands. As it is the case for many nuclear receptors, the E75 hormone ligand was originally unknown. Recently, however, it was shown that the ligand binding domain (LBD) of E75 contains a tightly bound heme prosthetic group and is gas responsive. Here we have used site-directed mutagenesis along with UV-visible and electron paramagnetic resonance (EPR) spectroscopies to characterize and assign the heme iron axial ligands in E75. The F370Y mutation and addition of hemin to the growth medium during expression of the protein in Escherichia coli were necessary to produce good yields of heme-enriched E75 LBD. EPR studies revealed the presence of several species containing a strongly iron bound thiolate. The involvement of cysteines 396 and 468 in heme binding was subsequently shown by single and double mutations. Using a similar approach, we have also established that the sixth iron ligand of a well-defined coordination conformation, which accounts for approximately half of the total species, is histidine 574. The other iron coordination pairs are discussed. We conclude that E75 is a new example of a thiolate hemoprotein and that it may be involved in hormone synthesis regulation.